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1020030003295 #^ ^^^l-: 2003/9/24 

^1 2#§^S1 eflolMCslew rate)# >H1<H*>^ ^am^. A>ol^ :a.:^2^S.^ 

AH oil ^^5]^ ^1 l7H5flAl^>,l- 7}^]^ ^1 iTSaflAlE^; ^, ^Vy] ^1 2^^S\S.2\ <a ^ 

£ 3 
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1020030003295 m^ 'U^l- 2003/9/24 

{Semi conductor memory device comprising duty cycle correction circuit 
correcting the duty cycle of clock signal according to process variation} 

£ 4^ 3ofl £Ai^ :^Bi A>oi^ uj-E]-'^ s^ol^-. 
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1020030003295 %^ 'U^}: 2003/9/24 

<7> ^ -^7]^ ^^lofl ^-^S. ^71^ UVS^I ^^Hl^i A>-g.*>^ 

1-^^ ^>ol€-* ii^^V^ '^l-'^l^ H^^CDuty Cycle Correction; DCC)SlS.<^l ^ 

<8> xfl«.^^oil ^7]s\o] c-llo]El» cy^^^].^ ^7lAi ti>:£^i ^^1 (synchronous 

semiconductor memory device)«Hl Sl<>l^i, ^l-§-s)^ W:^^ '»>><5l-l-^ ^£-^1 ^^]^ 

<H1 f^^tt "^^J^^ i^l^l^ -2-^ ^VM-c]^. Al-ol^Cduty cycle)ol^ ^ 

<9> <^tiV^ o.^ ^^SjS. cl^l^ ^^2] -§-g-^o>oflAl^ 50%oi 

m^o] ^>-g-€cf. -^E^ ^><^l#ol 50%el-^ ^V'^l ell^ ^^^l- ellt 

€ ol» A>ol^ol 50%ol ^^^H 

<10> c];^!^ #g^o^ -§-g-^o>oil oXo]A^, m^^Si^ ^^A\o]^o] ^^§>7fl ^]o]S\^ nil 

^ ^-9-3>Cf. #B^ofl ^7l5l<H cflolE^^ #^*V^ ^7l^ tiV^^l ^J-^l<:>llAi^ ^E) AVoj^o] ;^ 

<ii> ^^oim -^^^S* ^^M^l7l ^eVcx^ o]^ cil<^lBl ^(Double Data Rate; DDR) -^7]^ 
yVS^l ^^]7V A>^£lJi o;^rl-. o]^ cflolEi^ ^>-§-*>7ll m^S] ofl^Krising 

edge) <>}^^ <H1:^1( falling edge)^ E^-o]Djofl£ c-11o1e^7]- <y#^s]7l ^^^] , o]^ 
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1020030003295 ^^ 'U^}: 2003/9/24 

«<j-^^ ^>-§-*>^ -^71^ ^£^^1 a>oi^o. ^^^^ ^g-^io^ :^^oii 

ol4. :£ H s.^]^ «>5q- ^o], #e^(CLieiN)^ ^^S]S(AMP; ID* 7]^ -^Bl A> 

ol# ti;^5]^(DCC; 12)^ "^^^iJi, -^El A}o]^ il^^5)S(12)^ ^^aI^o;] 

<13> o.^7l^»llA-l, ^^:^S.(AMP)^ #^(CLON)^ ellt^ ^^l^^^f ^^:S<a-(VDD) 

<14> £ 2^ £ 1<^1 :^E1 A>ol^ <a<^ll- ^^"^ £^olrf. ^B) A>ol5 jy. 

^^^3.(12)^ S. 2<^1 :£Al^ «><a|- ^ol ;«fl xflx] >|1 S^V^s^ S-(210, 220, 230)1- ^ 

^1 l^^s]S.(210)^ 3i|a>i H€^l^Bl(MP21) ^ <^S.^ H^^1^eKMN22)» ^«1*> 
Jl, ^1 2^^S1S(220)^ ^S.^ B€^l^Bl(MP23) ^ «ffl-S-^ H^^l^B] (MN24)» ^wlt^cl-. 
<15> ^1 1^^2]^(210)^ 11-^(CLK_A)* ^^*}JL 11-€^(CLK_A)^ ^^*><^ 

^1 2^^s\S.(220)^ ^] 2#^(CLO)^ ^^*>i ^1 2#S^(CLO)^ ^^*V«^ ^^ 
^1 m^slS.(210)^ ^1 2^^s]S.(220)^ #^^4 ^^(N)<H1A-1 

SlJl. ^1 3^^S1S(230)^ ^^(N)«HlAi^ ^Jl* ^^^>JI ^^(N)<^lA-1^ ^Jll- tiV;5i^]-<^ # 

<i6> neiM-, «>£^1 ^^1^1 ^^oi ^5)-^oil rci-ei-, ^7] ^^o)] -g-^*><^ a>o1§o:| ^ 
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1020030003295 ^^ ^^>: 2003/9/24 

o] ^^o]] rt^-El- ^^t}^ 71^71 (slope)7> n^<=>\], -^H^ A>ol§ i:^S]S(12)^ #^ 

^^(CLie_OUT)«Hl Sifl^ol A57i7i] ^c^. 
<17> ^^tb 1-^21 :^El A>ol§ol Al^di^^oilA^ ^^^^ ^^t!: 

(margin) o]^Vo.^ ^I^e^o] ^g-^ofl ^l^^^o] ^^y]. 0^7]^ ^ ^cf. tt|-£)-Ai o]e.] 

<18> Itj-Sl-Ai, ^^o^ ^51.61] icl-Hl- ^^^>^ 7l^7l# ^ 

<19> a. ^tgo] o]^j7;^l. t}^ 7]^^ 4^1^, ^^^^ '^Sl-oll 145} ^ 

71^711- S^^O.SM| :^E1 A>ol^ a>H7ll ^^*>:£S. ^ Oj^ ti>;£^l 

7> A^^Cf. 

^y]^ ^£^1 ^^1<H1 -g- ^r^c>\] Tx^^ ^7]^ ^^1^ ^1 

^1 ^^7) 2#1^S1 ^l^lHCslew rate)* ^H*>^ ^lols]s.l- ^Hltb^. 
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1020030003295 %^ <U^}: 2003/9/24 

^ ^1 2a]:^^S; ^7] ^] m^^s.^ #^^^1- ^^^>J1 ^7] ^] l^^^^^S.^ 

tiV^^M #^^1-^ ^] 3«V^5l^; ^7] ?q ItiV^^SSl ^^1^^ A}o]6\] ^^s)^ ^] 

^7] 2^^4)5.^ #^^<5l ^iS. ^^slJi, ^V7) ItH^Ha]^^ ^ ^i-7l ^1 2f]n^M^^ 
3.7]^ ^7] >llolAl:£6)] ^^§><^ ;^]ol3^^ o.^ ^Vcf. 

<22> St!: T^V^^^Hl^, ^71 >llo141S^ ^7] -^-71 ^^ofl ^-g- 

4:^^ #^^1-^ ^#71; ^7l ^#7]^ 

7l§AlJ:» ^7] ^51- ^#71^1 ^7] 7l$^^S] ^>ol^ 

^>-^^^7l; ^, >a-7l ^}^^S-7]o] ^Al^l-ji >a-7l ^1-^^^7l^ # 

^>7l <^>^^I1/Cl;^l^ ^$7]^ ^>7l IT^SflA]^^ ^ ^V7l ^1 271 31) A] ^^oj 3 

<23> S*]- al-^^^l-T,]^^ ^7] a>£^l i^^^^^^ S3 ^ ^<^1- ^7] ^^^^6\] 

^^5)^ ^7] ^1 ^ ^] 2#^# #^^>^ c-1 ^Wls:>Jl, ^7] ^] 1^^ 

^ ^7] ^] 2#^^ ^^l^'a-:^!- ^■S^'U- AVo]c|lA-l #i^(full swing)^m ^-i- ^^-^S. tb 

<24> ^1-71 7l#a^ ^>^^^>7l ^ 4€- <a^^ ^7l^ ^^lo)l 

^<^m. ^ ^^'^'^Hl ^7]^ ^s.^] ^^1^ ^^*]-^ ^7] 

#^*>^ ^1 7^] 2m^^ ^^^}^ ^7] 2#ej^ ^^^M #^*>^ ^=^1 2^^^ 

S.; ^7] ^1 l^^sls.^ ^^-tlJl* 4^<tl*>^ ^7] ia}:;§i5]S.Sl ^^ 
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1020030003295 %^ <^x>: 2003/9/24 

7] ^] 2#s^sl E^lojBCslew rate)* ^I'H^V^ ^til3:>D^, ^ 

2#^S^ eijolH* >^1<H*>JI, ^^-^l ^7] ^] 2#e^4 tiVnflo^ 

<25> ^ ^1^34 ^ ^^o^ ^^^1-^ o]^ ^ ^ ^Vi^o^ ^X\6\] o^^j-c^ ^2^^ 

*1 o]^t\.7] ^tfl>H^ ^ ^T^o^ ^^1<^1» £^ ^ S'^ofl 7l7l]^ ifl 

<27> :£ 3^ ^ ^^<^1 t4€- ^s^oil -§-^*><^ ^Bi A>oi^^ :a.^*>^ ^tiltb ^ 

i^l ^^1* M-Bf^ i^ojcf. £ 36\] iAl^ a>£^l ^^1(300)^ ^Bj Afo]^ 

^^5lS(32) ^ ^lcH5lS.(33)l- ^wltVcf. ^lo^siS-(33)^ ^sl- ^#71(35), ^}^^^7] 

(37) ^ <>>^S.Ii/i::1;^l^ ^^7] (ADC; 39)* ^wltb^-. 
<28> ^«:2|S.(11)^ ^^s]^ •1-^(CLK_IN)* ^^*>Jl 'a ^51^ ■1-^(CLK_IN)^ ^'y-ell'i^ 

(32)^ ^€-2lS(ll)^ #^^51* =^-^*Vo^ ^^:§)S(ll)2l A>ol^^ ^y^^ 
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1020030003295 ^^ <^7\: 2003/9/24 

<29> ;^lcH2]^(33)^ ^Vi^l ^^1(300)^ ^^2] ^sl-l- ^#^1-^ -§-^*V<^ €^ 

*^#(slew rate)* ;^1<>|«^>^ ^lcH^:£(CTRL)l- %■^^^=^. 

<30> ^#71(35)^ ^^1(300)^] H ^^^^zfl- 

^}^^^■7](37)^ ^sj- ^#71(35)^ 7l^^<a-(VREF)# «lii7^> 

<^ ^sl- ^#7] (35)^ 7l§^^(VREF)^ ^}-ol§ #^^}-<^ #^t!n=f. 

oV^SZL/cl^l^ €^7](39)^ ^l-^#^7l(37)^ ^^^}JL ^>:^^^7l(37)^ %^ 

^s.^] tfl-§-£l^ tzl^l^ Aij:^ #^tb^. oieitb o>y:s.zL/t:1^1^ ^^7l(39)^ #^^^7> 
^l<H^^(CTRL)7l- ^ZL, ^lcHAi^(cTRL)^ A>ol^ :e.^5]S(32)^ *a^Slol, AH# 

:y.^2lS(32)S. ^^5]^ ^^*>^ 71*71. ^ eflolHCslew 

rate)* 

<3i> c^i^ s.^ ^^(typical process)* 7]^o_^ s>c«l , a§ ^^t^- m}^ 

^^(fast process)Bl- ^fJl -^^^.ai:!- ii^ ^^(slow process)e]-Jl 

;=^>. ^S.^1 ^^17> ^^-^S ^lS£l^ ^^<H1^ ^Hl A>o]^ :a^2lS^ ^Htil-^ 

&^17> a^^^m, tiV^^l ^^l7l- ^^^S. ;^l3^slia A>o]^ 

^ ^El ^V^m* ^ ^cf. 

<32> nl-Bl-Al, BBV^ ^1^51^ ^-f<^l^ ^^S|S(11)^ 71*711- ^^X^im 

^7)1 ^-a.7> ^Jl, i^fi ^^^S. ^]3xS\^ ^4-<^l^ ^^^S.(ll)^ #^^3131 

71*711- -y-cll^ o.^ a.711 ^-2-71- ^t:f. 

<33> 7l$^<a-(VREF)^ ^^o]] cfl*5l^ ^'a-^Jlolcf. ^. ^ ^^<H1 4^ £ 3^ ^S. 

n] ^^1(300)^ ^#7l(35)<^l Sl3r>o^ ^t'^ #^^^^1- 7l§;?i<a-(VREF)5il-Sl ^H^V 
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1G20030003295 ^^ ^^f: 2003/9/24 

■^^ ^^^<=>] <^lSltb ^2}-^ofl -§-^^H #^AlJ:o^ 71^711- 2: 

<34> £ 4^ £. 3<H1 ^>o1# M-Bl-vfl S^olcf. £ 4ofl X£Al^ :^El A\ 

<^1# -y.^sl^(32)^ /HI m^^^ tfl^l 4o]:^slS(41, 42 , 43 , 44), ^] 1^^a]b\^U5) 
^ ^1 27H4^lBi^(46)^ ^1:^0^ ^o^l- :£ 3«fl ;^]cH5lS-(33)£ £^1 

<35> 1«]:^^S.(41)^ l#^(CLKJV)-i- ^^*>J1 ^] 1#^(CLKJV)^ ^^^^ 

^] 2«]:^^S(42)^ ^1 2#g^(CLieB)^ ^^^>Jl 2#^(CLK_B)^ #^^i=|-. ^1 1 

aV^2lS(41)^ ^1 2^^^S.(42)^ ^iS. ^#£lJ7, Tfl 3^^^5.(43)^ 

l-^^Jl(CLK_OUT)» 4«}:^^S(44)^ ^1 3«]:^2l^(43)^ «> 

€^><=i #^^^(CLK_0UTB)1- 
<36> 1?13(|A1E-1^(45)^ l«V:5iSlS.(41)5l <a^^3i)- ^^l^^(VSS) A>olofl >ll 

27l3|lAlBl^(46)^ ^1 2^^^S.(42)^ ^^1^€(VSS) ^}o]d\] ^^^cf. ^1 l^^^] 

ei-^(45) ^ 2^n^]^]^ue)2] ^n^]^:^^ ^]o]s\^i33)^ ^i<h^^(ctrl)<^i 

<37> £ ^Al<:^loilAl^. 1^ ^ ^(45) ^ 2^ sfl A] ^(46)^ ?l3rflAlE-]s. 

^ ^altbcf. ^1<>|A1^(CTRL)^ ^1 l?l2)|AlEl ^(45)^1 i:^^^^ 7^ sflAl e^^jj)- ^;^l;d^(VSS) ^} 
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1G20030003295 ^^ '^^t.}: 2003/9/24 

<38> ^MtJi\, l^n^]B]^U5M 107l]Sl IpF^ ^H^^IbH-o] ^^^cfjl 7Mt\7\ . i?>^ 

^]<H<Q^(CTRL)7> l;^lo1^^<?l ^-^ 107fls] y^n^]B]^ ^ 87fl'?> ^^s^Jl 27fl^ 

^, ^1 1>I1<>1^^7> ^1 17l5l|lAlBl^(45)^ 8pF^ 7^711 

^l'H^:^(CTRL)7> ^] 2:4<=^^S.9l ^-f 107HS1 ^siflAlE^l- ^ 27fl^ ^#^1:51 87fl^ 

<39> ;*ll<>|^3:(CTRL)7l- l^HH^O Jioi;^! 2;^l<H^Ji^^l^ tcj-^- S. 3<^1 S.^] 

^ ^l"^#^7l(37)Sl cfl-§-£]ol ^^^cf. ol^ >fl 27S3^AlEi5-(46)^ ^ 

<40> .nV^ HUj-s. ^-f<^l^ /^l^H^OJiCCTRL)^ ^1 17lsflAlEi^(45) ^ ^1 27i3}lAlEl^ 

(46)^ 7l3|lAl^^7> ^H*>J1. n^Bl-^i #^ ^^^1 7l^7l^ ^<^M7ll 

« ^ojji, ^p§o^ ^^<H1^ >H1<H^:51(CTRL)^ 1712|1A1E1^(45) ^ 27lJiflAlE^^ 

(46)^ S^^^S^H, #^ ^E] A>ol^^ ^^<^1 ^^^^1-711 ^^^V 

711 M.^^^ ^ 9X^] ^cf. 

<42> 17liiflAlEl^(45) ^ ^] 2^n^]B\^(46)-& ^1'>1^S(CTRL)«H1 ■^^«l-<^ 7H3iflAl^^7> 

<43> £ 5fe ^ ^^^] vc^^ u^-Ej-ufl JEigolcl-. s. 5^] i^l^ ^]cH2]^(500)^ ^ 

^ ^#71(510). ^>^^^-?-(530) ^ oV^sii/c^;^!^ ^«:-^(530)l- ^^1 S. 5^ 
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520030003295 #^ 'U^}: 2003/9/24 

<^3.^ H^^l^E^^ ^ H^^l^E-isi ^sj-* ^-f^-^i, -£ 3 

o>^SZL/c1^1^ ^«-7lSl ^^Al^7> 27fl7> ^c]-. 
<44> ^#71(510)^ <aai ^#-¥-(51), ^^^21- ^#^(52) ^, 

cl-^S] S.^ H^;^]^E1€-(MP51, MP52, MN53), MN54)^ T^^ltlr^-. ^2-^ ^#^(51) 

MN520, MN530)# t^^I^H. ^S.±i ^^^sj- ^#^(52)^ 7\]o]^7} ^^1^€(VSS)2|- ^^slJl 
^iS. 1=1-^^ H€^l^Bl-i-(MP540, MP550, MP560)^ 

<45> s\s.^:i H^^1^&1(MP51)^ 2x\s.^i H€^l^El(MP52)^ 7flo]H^ ^^S. ^^-^c^-. sqs^i 

efl^ ^ B€^l^Bl(MP51)^ TllolH^q- ^^€4. ^-S-i B^^l^El (MP52)Sl dbi^ ^ 

€^<a-(VDD)<Hl ^^slJi :^511<^1^ ^s-^ ^#-¥-(51)5^ <^a^ h^^1^eKMN510)si 

<46> <^s.>^ B^:^liBi(MN53)^ <?fl2.:ii H^^l:iEi(MN54)£l TflolHfe ^^^JL <^S.±^ 

S-i B^;^1^eKMN54)21 srjs.^ ^^^51- ^#-^(52)^ ^qs.^ H^^I^B] (MP560)^ 

<47> ^^^Sl- ^#-^(51)^ ^l^'S^^ B^^1^B1=-(MN510, MN520, MN530)Sl 

B^^l^E-l(MP52)5l ^ell^ozf 4^^^ ^^1^-^(VSS)2|- ^^^cf. ^3.^ 

^^"^^ ^#-¥-(52)^1 ^^<?!^^ H^^l:^iE^-i-(MP540, MP550, MP560)^ ^^^^(VDD) 
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1020030003295 %■^ <^^>: 2003/9/24 

<48> H^^l:iiEl(MP52)2] cf;^].^ ofl2.>^ ^^^Sj- ^#-^(51)^ ^} 

■^#^71(531)5. #^sr>ti^, <^3.^ H^^l^Ei(MN54)^ ^^V^ ^3.^ ^^^sl- 

^#-^(52)^ (532)3. 
<49> ^].:§.^s.7i«.(53)^ ^].:^^^7| = (531_ 532)^ ^h1*>JI, '^S.^ ^^^^ 

<50> <^}'^S.I1/^^M ^^-^-(540)^ oV^^ZL/cl^l^ ^^7] #(541, 542)^ z^z^ 

^]-g-#^7ll-(531, 532)^ ^^^^ ^1-W^7l#(531, 532)^ T=]^m 

<5i> ^#71(510)^ S-^n H^^1^E^-i-(MP51, MP52. MN53, MN54)^ .£ 5^ 

^l-HlA^ ^ ^ ^fl- 71 ^(Current Mirror)* 7] ^5]^ ^^^^S 3}-g-^ 

^. 

<52> <as.>, ^^^^ ^#-¥-(51) ^ ^^^^ ^#-^(52)^ cf^oil- :^ol 

<53> s. 5ollAi ^ ^ ^^<^1, ^^^^ ^#-^(51) ^ ^S.^ ^^^^ ^#^(52)» 

T^^^*>^ 2.^ H^^lr^iE-1*(MN510, MN520, MN530; MP540, MP550, MP560)^ 3.^ ^ 

<^3.^ ^^^Sl- ^#^(51) ^ 31] 2.^ ^^^^ ^#^(52)^ 
^i^<^l ^el-^lTll ilJi. ^sj-^o.^^ #^^(N1. N2)^ ^<a-ol ^e^-;5lcf. 

<54> <^]^l^, m}^ "E-^i^l ^-f<Hl^ ^irih ^^^Sj- ^#-^(51) ^ 

(52)oll ^^7> ^ol ^sji #^^(N1, N2)oll^ 
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1020030003295 %^ 'U^}: 2003/9/24 

^>-S-^^7l-^(530)2] ^^Aij:^ tq^l^ ulH^SS. ^^^H :£ 4<H1 iA]^ i^sflAlElS- 
(45) ^ >fl 2?l3flAlEl^(46)S^ 7S3iflAl^^* ^H*>^ ^1=1-. 

-MAl<^l7> 7]-^*>cf^ o]^^ ^o]^. 451-^^ ^ ^^^^ ^^tb 7i^^ 

^^^^^^^ 71^2^ AHHl o^^ :^^«1];^<:>> ^ ^olcf. 
<58> >^^^ wl-^q- ^o] ^ ^vtgo)] n^-s^ ^^ofl tcj-el- :^b^ a>o1^ 
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1020030003295 '^7.}: 2003/9/24 

{^^^^ 11 

CllolBl# ^^^^ ^71^ tiVS-^l SZ^^i. 

7l 2#s^o^ B]iol:E(siew rate)» ^1<H*>^ ^til*>^ ^7]^ ^S.^] 
2] 

^71 ^1 i#g^^ 4^^^>::i ^1-71 ^1 im^^ ^^^V^ #^^>fe ^1 l^^sl^; 

^^7] A] 2#^^ -^7] ;q 2#^^ ^1 2^^S1S; 

27l3flAlEil- ^al^H. 
^7] ^] ItiV^^S^ #^^^4 ^1-71 ^] 2^^S\S.^ ^iS ^^SlJl, ^7] y^] 1 
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[^^^J- 3] 

^#7151 7l^Al^^ ^^^l-<^ ^7] ^# 

^1-71 ^}^S.ZL/t\7]^ ^^7]9\ ^^^^^^ ^y] ^] l^s^X\^^^ ^ ^7] ^] 2^541^1^ 
[^^*^ 41 

^1 3«J-<H1 Si^H^i, ^7] ^sl- ^#7l^ 

z^-z^-o^ TllolHfe ^^1^^<^1 14^^ 
5] 

^1 3%H1 ^O^A^, ^7] ^Sl- ^#7l^ 

Z^-Z^-o^ TflolB^ ^#SlJL, A-^S. ^^S. -aS-i H^^^liB] 
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[^^*^ 61 

^7] ^1 2^^^ ^Vcfl^ ^^1-9.^ *m ^7]^ al-i^l ^^1 . 

7] 

^1 1*J-<^1 9X^^^, ^7] ^7]^ ^£^1 ^^^1^ 

^7] ^1 2#^^ ^^l^'a-ii)- A>oloilA-1 #>.-^(full swing)*!- 

[^^*^ 81 

^1 ^^*>^ ^1-71 ^1 ^^*H #^^>^ ^1 l^V^Sls.; 

^1 2#^* ^^*>JL ^7] 2#^^ ^^*H #^*>^ ^1 2w]::5iilS.; 
^7] 1^^3^S5l ^^§1-^ ^7] lal-^ilssl # 

^7] ^1 2^^s\S.^ ^^M^ ^H^l ^^slJi, :i^^o] 27^311 A] 7> 
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7l ^] 2m^^ eflol:&(slew rate)* ^1<H*>^ ^l^Hsl^l- ^til^H, 

1^^^ ^7] :4 2^^^- ^cfl^ 7}^]^ ^^^S. *>fe ^ 

91 

^1 8*J-<H1 ^<H^i, ^7l 

^7] ^SJ- ^#71^1 #^^^^1- 7]^^S.m ^7l ^S^- 
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